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Genotypes selectionand optimizing mineral nitrogen, phosphorus and potassium
fertilization are important factors that influence flax growth, yield and quality. Two field
experiments were conducted at the Experimental Research Station in Esmailia, Field
Crops Research Institute, Agricultural Research Center, Egypt during the growing
seasonsof2012/2013 and 2013/2014 seasons to study the effect of mineral nitrogen,
phosphorus and potassium fertilization on yield and quality of some flax genotypes
under sandysoils conditions. The experiments were carried outin a split-plot design
with three replicates. The main-plots were assigned to flaxgenotypes (Giza 10, Sakha 2
and strain 22). The sub-plots were allocated to mineralfertilizationtreatments (fertilizing
with mineral N, P, K, NPK and without mineral fertilization).

The results indicated that significant differences among the three studied flax
genotypes i.e.Giza 10, Sakha 2 and strain 22 were detected in all studied characters,
except number of seeds/capsule in both seasons.

Fertilizing flax plants with 75 kg N + 23.25 kg P20s + 24.0 K2O/fed significantly
increased all studied characters and produced the highest values as compared with
other studied mineral fertilizationtreatments in both seasons. Controltreatment (without
mineral fertilization) gave the lowest values of all studied characters.

On the basis of the results obtained, maximum straw and seed yields and its
components offlax could be achieved throughfertilizing Strain 22 or Sakha 2 genotypes
with 75 kg N + 23.25 kg P20s + 24.0% K20/fed. However, maximum fiber flax yield
resulted from fertilizing Giza 10 cultivar with 75 kg N + 23.25 kg P>Os + 24.0 K,O/fed
under sandy soils conditions in Esmailia Governorate.

Keywords: Flax, Genotypess, Cultivars, Varieties, nitrogen, phosphorus, potassium,
NPK, Yields, fiber quality.

INTRODUCTION

Flax (Linum usitatissimum L.) production dates back to ancient history.
Flax is a dual purpose crop that is grown for fiber and oil production. The gap
between the production and local requirements increased because it is difficult
to increase flax area due to great competition from other major winter crops.
The gap could be minimized partly by increasing flax yield per unit area through
sowing high yielding genotypes and optimizing the agricultural practices for
growing flax among them mineral nitrogen, phosphorus and potassium
fertilization.

Sowing the suitable genotypes is important factor to enhance growth,
yields and its components and quality parameters of flax. In this connections,
by many investigators indicating that there are significant differences due to flax
genotypes in growth, yields, yield components and quality traits due to the
differences in genetic structure and their interaction with environmental
conditions prevailing during growing season (Rahimi and Nourmohamadi, 2010
and Abd EI-Mohsen et al., 2013). Al-Doori (2012) and Bakry et al.
(2012)showed that flax crop genotypes significantly differed for all studied yield
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and its component. The highest number of capsules/plant, 1000-seed weight,
seed and oil yield/ha were produced from strain genotype. Wadan (2013)
reported that the two tested cultivars (Sakha 1 and Sakha 2) exhibited
significant differences for almost traits. Gallardo et al. (2014) indicated that
significant differences among flax Genotypes were found for all studied
characters. The best seed yields were obsened in Prointa Lucero and Carap’e
INTA varieties. Bakry et al. (2015) reported that Sakha-2 variety significantly
surpassed Amon variety in plant height, technical length, seed yield/plant,
straw yield/plant, 1000 seed weight, seed yield/fed, straw yield/fed, fiber %,
fiber yield/fed and oil yield/fed. While, Amon variety surpassed Sakha-2 in
fruiting zone length, number of capsules/plant and oil %.

Nitrogen is often the most important plant nutrients, which influences the
amount of protein, protoplasm and chlorophyll formed, consequently increases
cell size, leaf area and photosynthetic activity. The response of flax to nitrogen
has been well established, as has the sensitivity of crop emergence and seed
yield to seed-placed nitrogen (Lafond et al., 2003). Many researchers have
decided that using nitrogen fertilizer in suitable needed level could improve
yields and its components as well as quality of flax, including Zimmermann et
al. (2006), Lafond et al. (2008), Dordas (2010), EI-Nagdy et al. (2010), Rahimi
et al. (2011), Homayouni et al. (2013) and Soethe et al. (2013).

Phosphorus fertilizer is second only to nitrogen fertilizer in importance as
an essential crop nutrient. Phosphorus is a structural component of nucleic
acids and plays a crucial role in reproductive growth (Marschner, 1995). It is an
essential nutrient for crop production due to its improvement of physiological
functions (Jiao et al., 2013). In this respect, Khan et al. (2000) reported that
mean performances of flax differed for seed and straw yields with the
application of phosphorus fertilizers. Ali et al. (2002) found that flax had a
significant response to phosphorus application.Lafond et al. (2003) cleared that
flax response to phosphorus fertilizer additions had highly variable, supporting
the importance of maintaining medium to high soil P-levels to optimize flax
yields. EI-Nagdy et al. (2010) indicated that increasing level of the used mineral
phosphorus fertilizer induced significant increases in all investigated
morphological and yield characters, except number of seeds/capsule and seed
oil percentage. Emam and Dewdar (2015) showed that phosphorus treatments
were significantly affected straw, seed and oil yields.

Potassium (K) is participate in many important functions in plants i.e.
photosynthesis, translocation of photosynthates, protein synthesis, control of
ionic balance, regulation of plant stomata and water use (Marschner, 1995 and
Reddya et al., 2004), enzyme activation and osmoregulation (Mengel, 2007).
Also, potassium enhances the ability of plants to resist stress such as
diseases, pests, cold and drought. Potassium performs these roles in all crops
and flax, therefore it is important plant nutrient to sustain high productivity and
quality, in equilibrium with other essential plant nutrients, so it is important to
ensure adequate potassium for flax crop. Bakry et al. (2015) found that
increasing potassium soil application up to the rate of 100 kg/fed gave the
highest values of plant height, technical length, fruiting zone length, number of
capsules/plant, seed yield/plant, straw yield/plant, 1000 seed weight, seed
yield/fed, straw yield/fed, fiber %, fiber yield/fed, oil % and oil yield/fed.
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NPK fertilization is among the \ital factors affecting growth, yield and
quality of flax. Thus, application the suitable level of NPK is one of the
favorable factors for increasing flax productivity and quality. In this respect,
Sudakov et al. (1993) indicated that application of 20 kg N + 30 kg P,05 + 90
kg K,O/ha was adequate for a favorable annual harvest of 17 - 21 t/ha of flax
of CVS. K-6 and Mogilevsk-1. Dubey (1994) found that the highest seed yields
and net returns of flax cv. JLS-23 came from application of 60 kg N and 30 kg
P,0s/ha. Chaubey and Dwivedi (1995) showed that significant responses were
recorded with up to 80 kg N, 50 kg P,0O5 and 30 kg S/ha. Lafond et al. (2003)
showed that combined NPK fertilizers placement as a side band when seeding
flax was found to be a viable option. Leilah et al. (2003) revealed that NPK
fertilizers treatments caused significant effects on all studied characters.
Adding 60 kg N + 15 kg P,05 + 24 kg K,O/fed most of the studied characters.

The purpose of this investigation was to study the effect of mineral
nitrogen, phosphorus and potassium fertilization on yield and quality of some
flax genotypes under sandy soils conditions in Esmailia Governorate.

MATERIALS AND METHODS

Two field experiments were conducted at Esmailia Agricultural Stationin,
Agricultural Research Center, during the growing seasons of 2012/2013 and
2013/2014 seasons to study the effect of mineral nitrogen, phosphorus and
potassium fertilization on yield and quality of some flax genotypes under sandy
soils conditions.

The experiments were carried out in a split-plot design with three
replicates. The main-plots were assigned to three flax genotypes i.e. Giza 10,
Sakha 2 and strain 22. The studied Egyptian flax genotypes were obtained
from Fiber Research Section, FCRI, ARC, Giza, Egypt.

The sub-plots were allocated to five mineral fertilization treatments as
follows:

1. Fertilizing with mineral nitrogen (N) only.

2. Fertilizing with mineral phosphorus (P) only.

3. Fertilizing with mineral potassium (K) only.

4. Fertilizing with mineral nitrogen, phosphorus and potassium (NPK).
5.Without mineral fertilization.

The mineral nitrogen fertilizer in the form of ammonium nitrate (33.5 %
N) at the rate of 75 kg N/fed. was applied in four equal doses at sowing, 30, 45
and 60 days from sowing, recpectively. The mineral phosphorus fertilizer in the
form of calcium superphosphate (15.5% P,0Os) at the rate of 150 kg/fed. and
mineral potassium fertilizer in the form of potassium sulphate (48.0% K,O) at
the rate of 50 kg/fed. were added before sowing and during seed bed
preparation (after ploughing and before division).

Each experimental unit area was 2 x 3 m occupying an area of 6.0 m?
i.e. 1/700 feddan. The preceding summer crop was peanut (Arachis hypogaea
L.) and kenaf (Hibiscus cannabinus L.) in the first and second seasons,
respectively. The soil of experimental site was characterized as a sandy soil as
shown in Table 1, which cleared some physical and chemical properties.
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Table 1: Some physical and chemical properties of the experimental site
during 2012/2013 and 2013/2014 seasons.

Physical characteristics
Properties .
S(;ona(ljr?;)) Fme(o/i)and ?,I/L; (i!;))y CaCOs (%)|Soil texture
Seasons
2012/2013 81.56 7.57 4.21 6.66 2.62 Sandy
2013/2014 81.12 7.35 459 6.94 2.68 Sandy
Chemical characteristics
Properties
PH |45 1/Ca™[Mg™[Na" | K' [HCos| CI [sOu| N | P | K
Seasons
2012/2013] 7.70 [1.26[(2.41[1.18[8.37]0.64[5.82(3.87[2.91[21.7]|7.54[ 51.0
2013/2014| 7.74 11.30(2.49|1.12(8.71|0.68|5.87(3.94|3.19(21.3|7.06| 47.0

Fax genotypes were sown on 10" and 7" November in the first and
second seasons, respectively by using broadcasting method at the
recommended rate of each genotype. The sprinkler irrigation system was used
for irrigation. The common agricultural practices for growing flax according to
the recommendations of Ministry of Agriculture were followed, except the
factors under study.

At full maturity, ten guarded plants were taken at random from each sub-
plot to be used in recording the yield components characters of flax. Flax yield
for straw and seed per feddan were recorded on the whole sub-plot area basis.
Ten plants were retting in tubes to estimate fiber yield and quality.

Studied Characters:

A- Straw yield and its components:

1-Technical length (cm). The length of main stem in cm from cotyledonary node
to the lowest branching zone.

2-Stem diameter (mm). It was measured at the middle of technical length.

3-Straw yield/plant (g). As the total weight in grams of the air dried straw per
plant after removing the capsules.

4-Straw yield/fed (ton). It was estimated from the rest area of each plot.

B-Seed yield and its components:

1- Fruiting zone length (cm).

2- Number of capsules/plant.

3- Number of seeds/capsule.

4- Number of seeds/plant.

5- Seed yield/plant (g).

6- Seed yield/feddan (kg).

B- Fiber yield and its quality:

1- Fiber length (cm). Ten fiber ribbons from ewery treatment were measured in
cm awverage fiber length of these records was calculated.

2- Fiber yield/plant (g).

3- Fiber strength (R.K.M.).

4- Fiber fineness (N.m.). It was determined using Radwan and Momtaz (1966)
method according to the following equation:
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N=Nx L/G

Where:

N = Number of fibers (20 Fibers each 10 cm long).

L = Length of fibers in cm

G = Weight of fibers in mg

All obtained data were statistically analyzed according to the technique of

analysis of variance (ANOVA) for the split— plot design as published by Gomez
and Gomez (1984) by using MSTAT statistical package (MSTAT-C with
MGRAPH wersion 2.10, Crop and Soil Sciences Department, Michigan State
University, USA). Least significant difference (LSD) method was used to test
the differences between treatment means at 5 % lewel of probability as
described by Snedecor and Cochran (1980).

RESULTS AND DISCUSSION

1. Genotypes performance:

Significant differences among the three studied flax genotypes i.e. Giza

10, Sakha 2 and strain 22 were detected in technical length, stem diameter,

straw yield/plant, straw yield/fed, fruiting zone length, number of capsules/plant,

number of seeds/plant, seed yield/plant and seed yield/fed, fiber length, fiber
yield plant, fiber strength and fiber fineness during the two growing seasons as
shown from data in Tables 2, 3 and 4. Whereas, the three studied flax
genotypes did not differed among them in number of seeds/capsule in both

season (Table 3).

Table 2: Averages of technical length, stem diameter, straw yield/plant
and straw yield/fed as affected by mineral nitrogen, phosphorus
and potassium (NPK) fertilization treatments of some flax
genotypes and their interaction during 2012/2013 and 2013/2014

seasons.
Characters Technical [Stem diameter| Straw yield Straw yield
length (cm) (mm) (g/plant) (t/fed)
Treatments[ 2012/ [ 2013/ | 2012/ | 2013/ | 2012/ | 2013/ | 2012/ | 2013/
Seasons| 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014
A- Genotypes:
Giza 10 73.1 | 659 [ 1.60 | 1.54 | 0.732 [ 0.757 | 2.059 | 2.284
Sakha 2 714 | 61.1 | 228 | 241 | 0.715| 0.720 | 2.804 | 3.041
Strain 22 62.7 | 56.5 [ 1.55 | 1.30 | 0.517 | 0.558 | 2.611 | 2.637
LSD at 5% 0.8 1.1 0.11 | 0.21 [ 0.020 | 0.023 | 0.142 | 0.164
B- Mineral fertilization treatments:
Nitrogen (N) only 711 | 648 [ 1.87 | 1.78 | 0.735 [ 0.774 | 2.656 | 2.979
Phosphorus (P) only 68.7 | 59.8 [ 1.69 | 1.66 | 0.626 [ 0.645 | 2.605 | 2.686
Potassium (K) only 67.1 | 58.9 1.66 1.60 | 0.634 | 0.632 | 2.117 | 2.206
Combined NPK 747 | 68.7 [ 2.01 | 2.17 | 0.817 | 0.817 | 3.106 | 3.304
IWithout 63.8 | 53.6 [ 1.82 | 1.54 | 0.462 [ 0.525 | 1.972 | 2.095
LSD at 5% 0.7 1.3 0.13 | 0.23 [ 0.022 | 0.034 | 0.176 | 0.192
C- Interaction: * . . .
AXB (F. test) NS NS NS NS
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Table 3: Averages of fruiting zone length, number of capsules/plant,
number of seeds/capsule, number of seeds/plant, seed
yield/plant and seed yield/fed as affected by mineral nitrogen,
phosphorus and potassium (NPK) fertilization treatments of
some flax genotypesand their interaction during 2012/2013 and
2013/2014 seasons.

Fruiting |[Number of [Number of
zone length| capsules | seeds/
(cm) /plant capsule

Trseea‘,gnoigts 2012/[20137|2012/[20137|2012/[20137|2012/ [2013/|2012/[2013/[2012/[2013]
2013|2014 | 2013 | 2014 | 2013|2014 | 2013 [ 2014 | 2013 | 2014 | 2013 | 2014

A- Genotypes:

Characters Number of|Seed yield |Seed yield

seeds/plant| (g/plant) | (kg/fed)

Giza 10 9.4319.05|5.26 [ 5.90 | 6.56 | 6.58 [34.21]40.87|0.260{0.330|308.4(318.4
Sakha 2 10.84(10.23] 6.73 | 8.58 [ 6.58 | 6.90 |60.49(61.59]0.3490.497(375.3|391.0
Strain 22 10.90{10.65]8.85 | 8.94 [ 6.59 | 6.66 |42.69(61.24]0.316|0.326(426.2|432.0
LSD at 5 % 0.2410.34[0.56 ] 0.38 | NS [ NS |4.86 | 5.06 [0.028]0.030( 10.5 | 14.4

B- Mineral fertilization treatments:
Nitrogen (N) only |11.76|11.35] 7.52 | 9.38 | 6.80 | 7.08 |51.68]66.60]0.362]0.480]390.0]389.3
;"hm‘;fphorus(P) 10.40| 9.67 | 7.21 | 7.63 | 6.46 | 6.62 |46.51|50.50|0.302(0.341[370.2(388.7
Potassium (K)only | 8.1 | 8.68 | 6.24 | 6.34 | 5.98 | 6.30 |36.31|42.43|0.238|0.317|331.9|364.2
Combined NPK_ |13.43|13.11| 9.18 |10.68] 7.83 | 7.96 |68.70|85.25|0.503|0.633|448.1[459.9

IWithout 7.4517.0914.58 |5.00 [ 5.81 [ 5.60 |25.78]28.04]0.135(0.151(309.7|300.2
LSD at 5% 0.2010.3910.39|0.4710.31]0.41 | 5.25]9.98 |0.024|0.040| 16.8 | 19.9
C- Interaction: * * NS NS NS NS * * * NS * *

IAXB (F. test)

Giza 10 cultivar surpassed other studied genotypes (Sakha 2 and Strain
22) in technical length, straw yield/plant, fiber length, fiber yield plant, fiber
strength and fiber fineness in the two growing seasons. However, Sakha 2
cultivate superior Giza 10 and Strain 22 in stem diameter, straw yield, number
of seeds/capsule, number of seeds/plant and seed yield/plant in both seasons.
Whereas, Strain 22 surpassed other studied cultivate (Sakha 2 and Giza 10)
and registered the highest values of fruiting zone length, number of
capsules/plant and seed yield/fed under the environmental conditions of this
study in both seasons.

These findings might be attributed to the differences in their genetical
constitution and their interaction with environmental conditions prevailing during
growing season (Rahimi and Nourmohamadi, 2010 and Abd El-Mohsen et al.,
2013)). These results are in agreement with those detected by Al-Doori (2012),
Bakry et al. (2012), Wadan (2013), Gallardo et al. (2014) and Bakry et al.
(2015).

2. Effect of mineral fertilization treatments:

Mineral fertilization treatments (Fertilizing with mineral nitrogen "N" only,
phosphorus "P" only, potassium "K" only, combined nitrogen, phosphorus and
potassium "NPK" and without mineral fertilization) showed significant effect on all
studied characters i.e. straw yield and its components (technical length, stem
diameter, straw yield/plant and straw yield/fed) as shown in Table 2, seed yield
and its components (fruiting zone length, number of capsules/plant, number of
seeds/capsule, number of seeds/plant, seed yield/plant and seed yield/fed) as
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shown in Table 3 and fiber yield and its quality (fiber length, fiber yield plant, fiber
strength and fiber fineness) as shown in Table 4 in both growing seasons.

Table 4: Averages of fiber length, fiber yield plant, fiber strength and fiber
fineness as affected by mineral nitrogen, phosphorus and
potassium (NPK) fertilization treatments of some flax genotypes
and their interaction during 2012/2013 and 2013/2014 seasons.

Characters Fiber length [Fiber yield plant|Fiber strength|Fiber fineness
(cm) (9) (RKM.) (N.m.)
Treatments 2012/ T 2013/ | 20127 | 2013/ | 2012/ | 2013/ | 2012/ | 2013/
Seasons 2013 | 2014 | 2013 | 2014 | 2013 | 2014 | 2013 | 2014
A- Genotypes:
Giza 10 69.9 | 61.2 [ 0.366 | 0.346 | 356 [ 36.4 | 325.2 | 335.9
Sakha 2 66.7 | 57.9 | 0.361 | 0.327 | 33.8 | 34.3 [ 290.1 | 297.4
Strain 22 58.2 | 534 [0.259 | 0.252 | 32.6 | 32.1 | 276.2 | 293.1
LSD at 5% 15 19 |0.018 [ 0.014 | 0.7 0.7 2.3 3.1
B- Mineral fertilization treatments:
Nitrogen (N) only 66.9 | 60.6 [ 0.367 | 0.351 | 344 | 34.4 | 293.4 | 296.9
Phosphorus (P) only 64.6 | 56.1 [ 0.314 | 0.297 | 33.2 | 33.3 | 286.4 | 289.9
Potassium (K) only 63.4 | 56.6 [ 0.323 | 0.287 | 36.4 | 36.4 | 329.1 | 365.8
Combined NPK 715 | 654 [0.409 | 0.371 | 354 | 35.8 | 320.7 | 322.7
IWithout 58,5 | 48.9 [0.231 | 0.236 | 30.6 [ 31.5 | 256.3 | 268.6
LSD at 5% 1.3 2.1 ]0.013 [ 0.016 | 0.6 0.8 2.6 4.3
C- Interaction: . N .
AXB (F. test) NS NS NS NS NS

Fertilizing flax plants with mineral nitrogen (75 kg N/fed.), phosphorus
(23.25 kg P,0Os/fed.) and potassium (24.0% K,O/fed.) significantly increased
all studied characters (straw yield and its components, seed yield and its
components and fiber yield and its quality) and produced the highest values of
these traits as compared with other studied mineral fertilization treatments in
both seasons. Fertilizing flax plants with mineral nitrogen (75 kg N/fed) only
came in the second rank after application combined NPK treatment, where the
differences between them were significant in both seasons. Fertilization flax
plants with fertilizing with mineral phosphorus (23.25 kg P,Os/fed) only came in
the third rank and followed by fertilizing plants with fertilizing with mineral
potassium (24.0% K,O/fed) only with respect to all studied characters in both
seasons. On the other hand, control treatment (without mineral fertilization)
gawe the lowest values of all studied characters.

These increases in all studied characters due to using combined mineral
NPK treatment may be ascribed to combine the desirable effect of nitrogen
fertilizer in formation of proteins, protoplasm and chlorophyll, consequently
increases cell size, leaf area, photosynthetic activity and growth characters
accordingly yield attributes. Also, the function of phosphorus in building energy
for metabolism of plant growth through cellular productions such as ATP and
ADP from the early stages to the end of the plant’s life (Marschner, 1995).In
addition, the role of potassium in photosynthesis, translocation of
photosynthates, protein synthesis, control of ionic balance, regulation of plant
stomata and water use (Marschner, 1995 and Reddya et al., 2004), enzyme
activation and osmoregulation (Mengel 2007). These results are in agreement
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with those obtained by Leilah et al. (2003), Dordas (2010), El-Nagdy et al.
(2010), Rahimi et al. (2011), Homayouni et al. (2013), Soethe et al. (2013),
Bakry et al. (2015) and Emam and Dewdar (2015).

3. Effect of the interaction:

The interaction between flax genotypes and mineral fertilization
treatments showed significant effect on straw yield/plant, straw yield/fed, fruiting
zone length, number of seeds/plant, seed yield/fed and fiber yield/plant in both
growing seasons as well as seed yield/plant and fiber fineness in the first
season, vice versa concerning other traits as presented in Tables 2, 3 and 4.

The highest values of straw yield/plant (Fig. 1), fiber yield/plant (Fig. 7)
and fiber fineness (Fig. 8) were obtained from fertilizing Giza 10 cultivar with 75
kg N + 23.25 kg P205 + 24.0% K2O/fed. This interaction treatments was
followed by fertilizing Sakha 2 cultivar with 75 kg N + 23.25 kg P205 + 24.0%
K20/fed, and then fertilizing Strain 22 genotype with 75 kg N + 23.25 kg P205 +
24.0% K20/fed.

Fertilizing Sakha 2 cultivar with 75 kg N + 23.25 kg P205 + 24.0%
K20/fed produced the highest values of straw yield/fed as graphically illustrated
in Fig. 2.

Fg. 1: Straw yield (g/plant) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 and 2013/2014 seasons.

FHg. 2: Straw yield (t/fed) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 and 2013/2014 seasons.
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FHg. 3: Fuiting zone length (cm) as affected by the interaction between flax
genotypes and mineral nitrogen, phosphorus and potassium (NPK)
fertilization treatments during 2012/2013 and 2013/2014 seasons.

FHg. 4: Number of seeds/plant as affected by the interaction between flax
genotypes and mineral nitrogen, phosphorus and potassium (NPK)
fertilization treatments during 2012/2013 and 2013/2014 seasons.

Fg.5: Seed yield (g/plant) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 season.
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Fg. 6: Seed yield (kg/fed) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 and 2013/2014 seasons.

FHg. 7: FHber yield plant (g) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 and 2013/2014 seasons.

Fg. 8: Fber fineness (N.m.) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 season.
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From obtained results graphically illustrated in Figs. 3, 4, 5 and 6,
respectively show that the highest values of fruiting zone length, number of
seeds/plant, seed yield/plant and seed yield/fed were obtained from fertilizing
Strain 22 genotype with 75 kg N + 23.25 kg P,05 + 24.0% K,O/fed. The second
best interaction treatments between both studied factors was fertilizing Sakha 2
cultivar with 75 kg N + 23.25 kg P,0s5 + 24.0% K,Olfed, and followed by
fertilizing Giza 10 cultivar with 75 kg N + 23.25 kg P,05 + 24.0% K,O/fed.

CONCLUSION

From obtained results, maximum straw and seed yields and its
components of flax could be achieved through fertilizing Strain 22 or Sakha 2
genotypes with 75 kg N + 23.25 kg P,05 + 24.0% K,O/fed. Howewer,
maximum fiber flax yield resulted from fertilizing Giza 10 cultivar with 75 kg N +
23.25 kg P,05 + 24.0% K,O/fed.
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Fg. 3: Fuiting zone length (cm) as affected by the interaction between flax
genotypes and mineral nitrogen, phosphorus and potassium (NPK)
fertilization treatments during 2012/2013 and 2013/2014 seasons.
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FHg. 4: Number of seeds/plant as affected by the interaction between flax
genotypes and mineral nitrogen, phosphorus and potassium (NPK)
fertilization treatments during 2012/2013 and 2013/2014 seasons.
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Fg.5: Seed yield (g/plant) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 season.
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Fg. 6: Seed yield (kg/fed) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 and 2013/2014 seasons.
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Fg. 7: Fber yield plant (g) as affected by the interaction between flax genotypes
and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 and 2013/2014 seasons.
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Fg. 8: Fber fineness (N.m.) as affected by the interaction between flax genotypes

and mineral nitrogen, phosphorus and potassium (NPK) fertilization
treatments during 2012/2013 season.
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